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Amendments to the Specification: 

Paraxraph befjinning on page J, tine 7 



The present invention relates generally to data communication systems and more particularly 
relates to an apparatus for and a method of controlling access to a communicati<^ns media. 



Paragraph beginning on page /, line 9 



Carrier Sense Multiple Access (CSMA) is a well-known media access mechanism, which is 
used for example in Ethernet LANs (lEKE Standard 802.3) and wireless LANs (IEEE Standard 
1^ 802.11). ^5*ey These network technologies cu:e commonly used in networks that comprise shared 
media whereby multiple nodes simultaneously have access to the same media. The media may be 
any physical medium that can be simultaneously shared by many nodes, such us a cable, RF, 
pQweriine, etc. 



Paragraph beginning on page 7, line 26 



In many cases, a home, enterprise or other premise includes more than one communic<ition 
network. Each communication network may be made up of a plurality of nodes with each network 
comprising at least two nodes. All nodes of the same network implement the same communication 
nj technique and are able to communication communicate with each other thus permitiing 

^ interoperability (assuming that the propagation conditions over the media enable communication). 

Nodes from different networks may implement different communications techniques, in which case 
they are not able to communicate with each other. In addition, the propagation characteristics of 
the shared media (e.g., the powerlinc grid) may have large variations and irregularities. This results 
in large variations in the attenuation over the communication path between two given nodes. 

Paragraph beginning on page 2, line 14 



Thus, it is desirable to have nodes that belong to different networks but share a common 
media he able to coexist with each other. Coexistence, i.e. media sharing, entails nodes from one 
network r e cognizing when that desire to communicatee with nodes Itom another network dc"irc to 
communica t e and refraining from initiating new transmissions until the ongoing transmission is 
complete. Howcvor, nodes Nodes from different networks , however, typically utilize different 
communication protocol stacks, dius preventing them from detecting and understanding each other's 
messages (typically within the Physical layer). 
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Paragraph beginning on page 3, line 11 



^ AHhough this technique improves the reliability over the physical carrier sense mechanism, it 
jj. slill has the di s advantage disadvanta^ei^ of tU not permitting the coexistence of nodes incorporating 
dift'cron c o different technologies and uluo nnfforfi (2^ suffering from the hidden node problem. 



Paragrap h beginning on pa ge 3, line IH 

Referring to Figures IB, IC and ID, the propagation conditions over the shared media are 
assumed to he such that adjacent nodes, e.g., nodes A and B, B and C C and D, D and E, are able to 
hear one another. Non adjacent nodes, e*g,, nodes A and C, are unable to hear each other. Further, 
assume that the media attenuation characteristics are such that simultaneous transmissions from two 
neighboring nodes interfere with each other. For example, simultaneous transmissions from nodes A 
and C interfere at node B such thai node B is not aware of the transmissions. Note that the terms 
^adjaccnt' and 'neighboring', as used in the descriptions of Figures IB, IC and ID, refer solely lo 
the alphabetic order of the letters indicating the nodes (i.e. A, B, C, D and E) and to the location of 
the nodes depicted therein. It docs not necessarily teve imply any relationship with the physical 
location of the actual nodes. 



Paragraph beginning on page 5, line 2 



The present invention is a media ac\:ess control (MAC) mechanism that utilises 
synchronization signaling to enable nodes from different networks having different technologies and 
protocols to coexist using the same shared media. The present inveiuton is suitable for use with a 
wide range of different types of network and technologies and is parlicularly useful in providing 
^ coexistence capabilities to powerlinc based data communication systems and wireless LAN systems. 

Wireless and powerlinc medi a, and eapooially th e poworline median s are typically characterized by a 
large variety of propagation paths and conditions with the rc s ulta ftt resulting in the incrcast^^ l 
likelihood of hidden node and mask node s k - uations problems . 



Paragraph beginning on page 5, line 24 



In order to provide common timing for the frame occupation signal, a distributed 
synchroniication mechanism is implemented. In accordance with the mechanism, each node is 
^ adapted to transmit on a random basis, a synchronization signal during a preassigned time slot during 

^ the frame. During times that a node does not transmit the synchronization signal, it listens to the 

media. A timing reference signal is derived from the synchronization signals received from other 
nodes during tho s e quiet these listening periods. The node then adjusts its internal clock in 
accordance with the derived timing reference signal. 



PA(XS/26'RCVDAT5121/2004 9:41:16PM[EastemDaylightTirne]'SVR:U 



MAY-SI -8004 18:36 FROM : ZARETSKY & ASSOC PC 6E33623885 TO: 170387E9306 P. 6-^26 



Paragraph hegifining on page JO, line 6 

The present invention is a media access control (MAC) mechanism that enables nodes from 
different networks having differem technologies and protocols to coexistence using the same shared 
media. The present invention is suitable for use with a wide range of different types of network and 
^ technologies and is particularly useful in providing coexistence capabilities to powerline based data 
communication systems and wireless LAN systems. Wireless and powerline media, eiipocially the 
power l in e m e dia it> arc typically characterized by a large variety of propagation paths and conditions 
with the rcr , ultant resulting in the increased likelihood of hidden node and mask node r.itumions 
problems. 



Paragraph beginning on page IJ, line 3 



Tn order to provide common timing for the frame occupation signal, a distributed 
synchronisation mechanism is implemented. In accordance with the mechanism, each node is 
adapted to tr^insmit on a random basis, a synchronization signal during a preassigned time slot during 
/ the frame. During times that a node does not transmit the synchronization signal, it listens to the 

media. A timing reference signal is derived from the synchronisation signals received from other 
nodes during thone quiet these listening periods. The node then adjusU; its internal clock in 
accordance with the derived timing reference signal. 



Paragraph begifming on page II, line 28 



All nodes attached to the media arc synchronized to each other using the synchronization 
method of the present invention presented hercinbelow. Thus, the frame timing for all nodes is 
identical at all frames. The accuracy of the frame timing, however, is limited only up te by the 
accuracy of the synchronization method. 



Paragraph beginning on page 11, line 32 



Each frimie 22 comprises two pre-defined time slot locations: one for a synchronization 
signal 24 and the other for a 'media busy' or Mrame occupation* signal 2S- The frame body 26 is the 
original data portion of the frame that would be transmitted without using the present invention. 



Paragraph beginning on page 12, line 3 



Note that it is not required that the lengths of the frames be equal. The frame lengths should, 
j ^ however, be regular, meaning that each node can determine their lengths. Practically, however, it is 

^ easier to implement the invention using fmmtn of equal length. In addition, the placement of the 

frame occupation signal time slot is not fixed critical- H preferably, however, precedes the body of 
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the frame. A single frame occupation signal may be sent in each frame. Il is important thai its 
position within a frame be fixed and known to all nodes on the network. 



Paraf>raph beginning on page 12, line 9 





Note that it is not necessary to have one synchronization pulse per frame. Any suitable 
regular pattern can l>e u.s;ed. The scheme described herein, however, is only an ex^^mple intended to 
aid in illustrating the principles of the present invention. 




Paragraph beginning on page 13, line 30 




Once the link is successfully established (step 76), data frames can be transferred over the 
link between the source and destination nodes (step 78). The link is maintained by the periodic 
transmission of a frame occupation signal by both end nodes regardless of which np^^ is 
transmitting or which in receiving (step 80). 






Paragraph beginning on page 14, line 1 





An example embodiment of the media capture method of the present invention will now be 
described. A flow diagram illustrating an example embodiment of the media capture method of the 
present invention is shown in Figure 4. Fir&t, it is assumed that node A wishes to initiate a data 
communication session with node B (step 90). Node A then waits for a free frame (step 91), Node 
^ ' A then determines, according to in accordanc^^ with a predetermined mechanism, in which of the 

upcoming free frames it is entitled to transmit (step 92). When the lime for node A to transmit 
arrives, node A transmits in frame n a frame occupation signal and a technology dependent message 
to node B, e.g.. a Request To Send (RTS) message (step 94). Note that a frame occupation signal 
transmitted during frame n refers to frame 

Paragraph beginning on page 14, line 26 



The synchronization method of the prescnl invention will now be described in more detail. 
As described previously, the media access control mechanism of the present invention is op erat i ve 
applicable to networks using different technologies to coexist on the same shared media. The 
^'7 niechanLsm of capturing the media relies on the simultaneously placement of frame occupation 
^ signals at certain points in time by multiple nodes. The synchronization method described herein 

provides the necessary synchronization to the nodes attached to the media to enable the media 
capture method described hereinabove. Note that this mechanism is useful for the synchronization 
of any group of distributed nodes, especially when the nodes are implemented using different 
technologies. 
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Paragraph beginning on pa ge 15, line 5 

Preferably, the control signals (or pulses), including the synchronisation signal, the frame 
occupied signal, etc. comprise wide band signals with collision resistant signal characteristics. This 
means that if several nodes transmit the same signal at the same time, the simultaneous transmissions 
will not be canceled by each other and thai any node that can hear at least one of the transmitting 
nodes will be able to detect the transmitted signal. Note that it is not necessary to be able to 
determine the source of any of the synchronization signals received by a node. It is important to 
note that the synchronization signal used be collision re s istance resistant . Using a wide band signal 
is one way to achieve this, ^ 



Paragraph beginning on page I5y line 13 



Several types of wide band signals have the above described signal characteristics. Two 
jCj Three examples include: (1) a sequence of several consecutive short single tone pulses, each pulse 
having a different frequency; (2) a wide-band bi-phase sequence with relatively good autocorrelation 
properties; and (3) several coherent single tone signals transmitted simultaneously. 



Paragraph beginning on page 15, line 18 



A diagram illustrating the frame sequence when the synchronization signal comprises a 
plurality of tone signals each having a different frequency is shown in Figure 5* The sample frame 
^-(> stream, generally referenced 30, comprises a frame body 32, frame occupied signal 34 and 
^ synchronization signal 36 followed by a second frame body 4<). The synchronization portion 36 is 

divided into m«» sub slots of single tone pulses 38 labeled /j.../;,. Each node is adapted to 
transmit all frequency tones in the synchronization time slot in the same order. 

Paragraph beginning on page 15, line 25 



^^ffsynchronization pulses transmitted by the nodes are identical and transmitted at the siuiic 
^ / lime, up to the with a timing accuracy ef limited to the synchroni/uiion process. Due to the 

^ spreading and 1ST caused by a non ideal channel, however, they are received at any given node 

spread out over time in accordimcc with the following expression 



Paragraph beginning on page 16, line 12 



A flow diagram iUustrating the synchronization meihod of the present invention is shown in 
Figure 6. Each node is adapted to maintain its own internal free running clock. Upon wake-up, each 
^ node maintains its free running clock and dorivcs which is used to derive frame timing from it (step 

50). After wake-up, a node is operative to listen to the media for a predetermined length of time 
at t empting andji ttem pt to detect synchronization signals transmitted by other nodes (step 52), 
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Pafugraph hef^inninfj; on page 16, line IH 



i 



/ 



I! synchronization pulses arc detected (step 54), the node derives a timing signal from the 
pulses (step 56) and aligns its internal clock in accordance with the timing signal, for example via a 
Phase Lock Loop (PLL) (step 58). After the node has aligned its internal clock with the received 
synchronization pulses, the node starts transmitting synchronization pulses randomly at the 
appropriate locations in time (step 60). The pulnon are tran i imittod rundomly, meaning that at every 
frame, tho n o d t» d e cider on a random ba s is wh e th e r or not to transmit the uynohronization pulsc4ft 
that particular frame. -- For e xample, a rmid»m nnmhrtr ^nnnrntiar \j y noilp adapted to provide a 
fi umber between zero and onOi A thr e r . hnld i s ftn t tn Hon i H i . "^h^fhAr lo trnnnmil or n o t. For e xample, 
the threshold can ho not to SO/SO mftrmin^ * th #> rynnhrf.nirr i^r^n ri^r^. ^^ \ yrjii j^) , tr a n s mitt e d i . vlth a 50C 6 
duty cycl e . Note that - duly cycl ft r . h i ghr^r nr I mm^r n ^^( . jr^ „^p^{ fjpppn d ing o n the porti c uliu ' 
app l ication Tk^ synchronization pulse s are transmitted randomly, meaning that the decision whether 
to transmit a synchronization pulse is that particular frame Is determined randomly. A random 
number at^nerator within the node is used to g enerate a random number between zero and one. A 
threshold number is chosen wherein if the random number ^rener ated is less than the^ thre<hn!H, ih^ 
synchronisation pulse is transmitted. If the random nnmtv^.r ^r enerated is equal to or gr eater than the 
threshold, than the sy nchronization pulse is not transmitted. Thus, the threshold chosen corresponds 
to a duty cycle tor transmission of the synchron ization signal. To illustrate consider a thresho^f t rhi 
to U,25. This cprret^p^ndS tQ ft duty cycle of 25% mcaninfj t h e synchronization signal will 
transmitted in 25% of the frames. Note that the duty cvcle chosen mav chosen depending on the 
particular application . 

Paragraph beginninfj on pa^e 18, line 4 



In some cases, a situation may arise whereby two or more groups of nodes share the same 
media but are located such that due to media attenuatio n they cannot hear each other due to media 
/ attenuation . Thus, they operate independently from each other. As a con.sequeucc» ihe 
^ synchronization liming of the groups are likely lo be out of syne synchronization with each other, 
since each operates asynchronously with respect to the others. Consider a node that is established in 
a position such that it can hear members of more than one group. This situation is illustrated in 
Figure 7 for the ca.se of two disparate groups. 



Paragraph beginning on page 18, line 15 



>6 Since the synchronization of groups #1 and #2 are asynchronous with each other, node A will 

if^ hear more than one synchronization signal. In accordance with the method of the present invention. 
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node Z is operative to deiermine a combined average or converged synchronization timing that takes 
into account all the synchronization signals it receives. It then generates a synchronization signal 
^ skewed (or shifted) toward the converged liming that encompasses aU the disparate groups il 
hears. A shifted synchronization signal is then output and heard by all the groups as shown in Figure 
8. Gradually over time the synchronization timing of all the groups converge i^lo a single to have 
the s<Amc timing. 



Paragraph beginning on page 18, line 28 



Referring to the example above, synchronization pulse 120 represent: the pulse generated by 
group #1 and heard by node Z. Pulse 122 represents the pulse generated by group #2 and heard by 
^ node Z. Pulse 124 represents pulse 432 i2U shifted towards the desired liming pulse 128 that 
^ combines the timing from groups #1 and #2. Likewise, pulse 126 represents pulse 122 shifted 

towards the desired timing pulse 128. 
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